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In Fig. 3, which shows umbra and penumbra in 
proportion, isopleths for each multiple of 20 per cent, 
of full illumination have been drawn. The ratio to 
the lunar diameter of the distance of each isopleth 
from the edge of the umbra is given in the last line 



Fio. 2. 

of the preceding table, the lunar diameter 2p being 
taken as 9-04 milliradians. Fig. 2 exhibits the slow 
variation of illumination near the inner and outer 
edges of the penumbra which was anticipated from 
general considerations. 

The explanation of Mr. Brooks’s observations 
appears to be that at the beginning of a lunar eclipse 



the range of the brightness I is from zero nearly to 
I.. The dull region, say from I = o to !=}!,, has a 
width equal to 0-24 of the lunar diameter. With the 
eclipse approaching totality, say when the width out¬ 
side the umbra is one quarter of the diameter, the 
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maximum illumination is only 0-2 il 0 , and the dull 
strip, which in this case extends from I = o to 
I=JXo-2iI„, has a width 008 of a diameter. The 
width of the duli or fuzzy region is therefore reduced 
in the ratio 3:1. If this explanation be sound the 
phenomenon is physiological rather than physical. 

A lunar eclipse presents another and much more 
difficult photometric problem : the umbra is not per¬ 
fectly black, and as is well known the slight illumina¬ 
tion it receives is due to light refracted in passing 
through the earth’s atmosphere. It would be of in¬ 
terest to compare the strength of this illumination 
with that in the penumbra, and hence determine the 
fraction of sunlight which passes through our atmo¬ 
sphere without loss by diffraction and absorption. 

Though it is hardly relevant to the subject of 
eclipses, it may be mentioned that a measurement of 
equal delicacy and greater value would be that of 
the brightness of the “ old moon in the arms of the 
new,” from which measurement the mean albedo of 
the earth could be deduced. One may even speculate 
on the possibility of variation in this albedo being 
detected, as the earth as seen from the moon is 
covered mostly by land or by sea or by cloud. Such 
knowledge would be of considerable value in the theory 
of the economy of the earth’s thermal energy. 

The new moon is observed from England after 
sunset when the western hemisphere mostly covered 
by water is facing.the moon, whereas at the end of 
the lunar month we see the old moon in the early 
morning when the eastern hemisphere with the larger 
proportion of land is opposite to the moon. Con¬ 
ditions are therefore favourable for detecting the con¬ 
trast in question. F. J. W. Whipple. 

Meteorological Office, South Kensington, 

S.W.7, November 15. 


Awards to Discoverers. 

In view of the Government having enforced reduc¬ 
tions in State funds available for research, it may be 
of interest to refer to the subject of awards to dis¬ 
coverers as means of effecting economy in, and in¬ 
creasing incentives to, research. 

In a leading article in Nature of March 31 last on 
“Inventions and Grants-in-Aid,” special consideration 
was given to the first Report of the Royal Commis¬ 
sion on Awards to Inventors, and also my scheme for 
the administration of grants for scientific discoveries 
and memoranda which were submitted by me to the 
Department of Scientific and Industrial Research. 
The scheme and memoranda were referred to in the 
article above mentioned in relation to rewards for 
future inventions and discoveries. In this connection 
I wish to direct attention to certain rulings of the 
Commission in respect of rewards for unpatented 
inventions and discoveries, particularly as the impres¬ 
sion has been formed in certain quarters that the 
procedure of the Commission in respect of rewards 
for unpatented inventions might be made available in 
regard to rewards for discoveries such as those which 
contribute to the advancement of knowledge which it 
is desirable in the national interest to increase. 

The discoveries for which grants may be obtained 
in accordance with the provisions of my scheme may 
be scientific or medical or surgical discoveries, and 
thev may be described in an allocation or allocations 
of grants. A fund out of which grants may be allo¬ 
cated may be created by the State, or by means of 
donations and bequests, or both these sources may¬ 
be made available. 

.1 observed in my Memorandum G that “grants may 
be allocated to discoveries which are unremunerative. 
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but which have effected or contributed to the attain¬ 
ment of any medicai or, surgical purpose (specified or 
not as may be prescribed) of general utility or advan¬ 
tage which it is deemed desirable, in the national 
interest, to subserve.” 

Paragraph 29 of the Report of the Commission 
above referred to commences as follows :■—In a 
previous paragraph dealing primarily with patented 
inventions, it has been stated that, in the case of un¬ 
patented inventions also, the general principle has been 
adopted that rewards are not recommended in respect 
of inventions publicly proclaimed and thrown open to all 
the world to use.” And after reference to the case of 
medical or surgical discoveries it is stated in this 
paragraph :—“ Suggestions have recently been made 
elsewhere that a fund should be created for the 
pecuniary reward of investigators who have conferred 
great benefits on the public by such discoveries as 
those, for instance, which have resulted in the pre¬ 
vention of disease by inoculation and the like. But 
we have taken the view that all such matters as these 
lie entirely outside our province.” 

1 may mention that in his letter appearing in the 
Times of July 13 last Sir Ronald Ross referred to a 
conjoint committee of the British Science Guild and 
the British Medical Association having written to the 
Prime Minister “ suggesting that the powers of the 
Royal Commission on Awards to Inventors might be 
enlarged so as to include medical and sanitary dis¬ 
coveries and inventions.” Replving in the Times of 
July 15 to this letter, Mr. Tindal-Robertson, the 
•secretary of the Commission, in explanation of the 
general practice of the Commission, quoted the para¬ 
graph of the Report of the Commission which I have 
mentioned above. 

Tn the case of unpatented inventions the Commis¬ 
sion, it appears from reference to paragraph 27 of 
the Report, attached more importance to “priority of 
communication ” than to “priority of discovery.” And 
as showing that even these considerations may be out¬ 
weighed by other counteracting considerations, the 
following statements are made in paragraph 28 of 
the Report :— 

“It was found by the Commission that the credit 
of designing and producing the weapon of warfare 
known as the ‘Tanks,’ as actually used, was to be 
attributed to Sir William Tritton and Major Wilson, 
who, in fact, carried out their work in the latter part 
of the year 1915 and the early part of the year 1916; 
and it was recommended that a large award of 13,000!. 
should be made to them. On the other hand, it was 
found that Mr. L. E. de Mole, an Australian en¬ 
gineer, had made and reduced to practical shape, as 
far back as the year 1912, a brilliant invention which 
anticipated, and in some respects surpassed, that 
actually put into use in the year 1916; and 1 that this 
invention was, in fact, communicated at the time to 
the proper Government Department, but was not then 
appreciated and was put aside and forgotten. The 
result in this case was expressed as follows :— 1 We 
regret that we are unable to recommend any award 
to him. But we are bound to adhere to the general 
rule in such cases that a claimant must show a causal 
connection between the making of his invention and 
the user of any similar invention bv the Government.’ 
It need hardly be said that, had Mr. Mole’s invention 
been brought either directly or indirectly to the notice 
of Major Wilson or Sir William Tritton, as was clearly 
not the case, a very different result would probably 
have been arrived at by the Commission.” 

From the foregoing remarks I think it will be 
apparent that the conditions affecting prioritv and 
validity of claims to discoveries in the case of un- 
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patented inventions for war purposes are unsuitable 
for adoption in the case of any future provision for 
awards, not only in regard to medical and surgical, 
but also scientific, discoveries the publication of which 
is desirable in the national interest. 

Mr. Tindal-Robertson’s letter, to which reference is 
made above, concluded with the following statement: 
“ I need hardly say that this letter in no way touches 
the broader question raised by the first paragraph of 
Sir Ronald Ross’s letter—namely, whether some new 
bodv should be constituted for the purpose of recog¬ 
nising and rewarding discoveries or services such as 
are there referred to.” 

I venture to say that, as a condition precedent to 
the constitution of such a body, it is necessary to 
define the principles upon which priority in discovery 
should be established and the validity of claims to 
discoveries should be determined. I have suggested 
such principles in my scheme, and they resemble in 
certain respects the principles upon which priority in 
the invention of patentable inventions is established 
and the validity of claims to such inventions is deter¬ 
mined on application for patents or on proceedings to 
revoke patents. 

In my Memorandum G (p. 18) I observed : “ Another 
potent deterrent to research is the absence of any 
trustworthy means of establishing claims to discoveries, 
and the contentions that frequently arise as to the 
validity of such claims must tend to make research 
workers less disposed to attempt to solve problems of 
fundamental importance.” 

Tn exemplification of this I referred to letters ap¬ 
pearing in the Times that succeeded and had relation 
to the insertion in the issue of the Times of May 22, 
1918, of an article from a correspondent on the sub¬ 
ject of trench-fever research, and reference was made 
in the correspondence to the Commissions on Malta 
fever, sleeping sickness, and trench fever, 

.1 may mention that trench-fever research might have 
been promoted during the war by the allocation of 
grants (to be administered under conditions similar Jo 
those specified in my scheme) to unremunerative dis¬ 
coveries which advance the knowledge of the causa¬ 
tion, prevention, or treatment of trench fever. 

I may add that co-operative research, as well as the 
research of individuals working independently, can be 
promoted in accordance with the principles of my 
scheme. Priority in discovery could be established on 
similar conditions in both these kinds of research, and 
research by a co-operative body might be encouraged, 
without causing jealousy among the co-operative 
workers, by their agreeing to assign prospective grants 
to a nominee empowered to hold such grants for the 
purposes of the research. Walter B. Priest. 

Gresford, Wrexham, November 28. 


The Smoke-veil. 

A curious instance of atmospheric pollution came 
to my notice on November 26 while walking from 
Hayfield into Edale over the central watershed of 
England in the Peak of Derbyshire. Below 1500 ft. 
on the western side there was hazy sunshine with a 
rime frost, but at this level we entered a thin cloud, 
■with a temperature scarcely below freezing point, 
formed by a steady easterly wind blowing over the 
Peak plateau from the east. Friends in Edale in¬ 
formed us that these conditions had obtained since 
the morning of the previous day, and the hoar-frost 
thus formed was peculiar; the stream-lines of air-flow 
round stones were clearly mapped by curling lines of 
ice, while every blade of grass and stem of Juncus 
bore a deposit of ice-crystals which resembled the 
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